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3AmHTHBIE PEAKIJHH EPIOXOHOrHX MOJIJIIOCKOB. 

1. KJIETOHHEIE PEAKUHH 

© T. JI. AraeB, A. B. I Iojicbiuhkob 

flaHHbie O 3amHTHbIX peaKlXHHX MOJIJIIOCKOB Tpa^MUMOHHO paCCMaTpMBaiOTCH B a Byx 
acneKTax — kjictohhom h ryMopajibHOM. CTaTbH nocBHmeHa aHajiM3y coBpeMeHHbix jjaHHbix 
o KjieTOHHbix ((i>arouHTapHbix) peaioiHHx GpioxoHonix mojijiiockob. PlHTeHCHBHoe H3yne- 
HHe racTpono^ oGycjioBjieHo mx pojibio b nojj^epxcaHHM xoi3HeHHbix hhkjiob pa3jiHHHbix 
napa3HTOB, ho oco6chho bcjimko hx 3KOHOMHHecKoe 3HaneHMe xa k npoMexcyroHHbix X03H- 
eB TpeMaTo^, MHorae H3 kotopmx Bbi3biBaioT 6ojie3HH nejiOBeKa, a Taioxe ^OManiHHx h 
npoMbicjiOBbix bhjjob xcHBOTHbix. PHyneHHio OTBeTHbix peaKijHH mojijiiockob Ha 3apa>xeHHe 
TpeMaTO^aMH nocBHmeHo Gojibiiioe kojihhcctbo HCCJiejioBaHHM. B HacronmeH ny 6 jiHKaiiHH 
jjejiaeTcn nonbiTKa o 6 o 6 mHTb coGcTBeHHbie h jiHTepaTypHbie jiaHHbie 06 oco6chhocthx re- 
Mono33a racTpono^, KJieTOHHbix ojicmchtob hx reMOJiHMcjjbi, a Taioxe jmHaMHKe h Mexa- 
HH3My HHKancyjiHUHH napa3HTOB h jipyrnx HyxcepojjHbix oGbeicroB. 


3a nocjieziHHe flecHTHJieraH ony6jiHKOBaHbi MHoroHHCJieHHbie pa6oTbi, no- 
CBHmeHHbie pe3yjibTaTaM H3yneHHH 3amHTHbix peaKUHH 6pioxoHorHX mojijiio¬ 
ckob. HHTepec k 3toh npo6jieMaTHKe o6ycjiOBJieH HecKOJibKHMH npHHHHaMH. 
C OflHOH CTOpOHbl, 3T0 Heo6xO£HMbIH 3Tan pa3BHTHH 3BOJIIOUHOHHOH H CpaBHH- 
TejibHOH HMMyHOJiorHH, a c zipyroH — OHa HMeeT caMoe Henocpe^CTBeHHoe ot- 
HomeHHe k npo6jieMaM coBpeMeHHOH napa3HTOJiorHH h, b HacraocTH, k npo6- 
JieMe B3aHMOOTHOUieHHH B CHCTeMe napa3HT—X03HHH. MOJIJIIOCKH npe^CTaBJIH- 
K)T co6oh oxuiH H3 caMbix yzio6Hbix o6i»eKTOB zuih HccjieaoBaHHH no,ao6Horo 
pozia. 3a BpeMH CBoero cymecTBOBaHHH ohh npHo6pejiH oneHb hihpokhh Kpyr 
CHm6hOHTOB, BKJIIOHaiOmHH KaK npOCTbIX KOMMeHCaJIOB, TaK H 06jIHraTHbIX H 
y3KO cneuH(t)HHHbix napa3HTOB, othochujhxch k caMbiM pa3HbiM cHCTeMaraHe- 
ckhm rpynnHpoBKaM — ot npocTeHiunx #o nepBHHHonojiocTHbix nepBen. Be- 
jihko h pa3HOo6pa3He 3aHHMaeMbix sthmh napa3HTaMH rocTajibHbix 6hotohob. 
MHKpOCnOpH^HH H KOKIJHflHH HBJIHIOTCH 06jIHraTHbIMH BHyTpHKJieTOHHbIMH na- 
pa3HTaMH. MH(J)y3opHH, 6yayHH npeHMymecTBeHHO cnemnJ)HHHbiMH 3KTona- 
pa3HTaMH, nepexo^HT h k nojiocTHOMy napa3HTH3My. Typ6ejuiHpHH, jihhhhkh 
uecTOa, jihhhhkh HeMaTOfl h B3pocjibie Kpyrjibie nepBH, ojinroxeTbi npeHMy¬ 
mecTBeHHO HBJIHIOTCH nOJIOCTHbIMH napa3HTaMH. Ho OC06oe MeCTO B 3T0M pn- 
Ziy npHHaziJiexHT TpeMaTO^aM. JX jih nocjie^HHx mojuiiockh ( 3 a oneHb pe^KHMH 
hckjhohchhhmh) cjiyxaT o6jmraTHbiMH nepBbiMH npoMexyTOHHbiMH xo3HeBaMH. 
napTeHHTbi cocajibmHKOB, KaK npaBHjio, ^eMOHCTpnpyiOT Hpe3BbinaHHO y3Kyio 
CneUH(J)HHHOCTb no OTHOUieHHIO He TOJIbKO K KOHKpeTHbIM BH^aM, HO H flaxe 
K OT^ejIbHblM «pacaM» CBOHX X03HeB. HCKJIIOHHTeJIbHO pa3H006pa3HbI HX OTHO- 
UieHHH C MOJIJIIOCKaMH-X03HeBaMH — OHH MOTyT 6bITb nOJIOCTHbIMH H TKaHeBbl- 
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mh napa3HTaMH; aKTHBHaa rncTHO(|)arHH npnMHTHBHbix c|)opM cmchhctch reMa- 
TOcjDarneH y 6ojiee cneunaaH3HpoBaHHbix, a 3aMbiKaeT otot paa copOuna nnme- 
bmx BemecTB HenocpeacTBeHHO H3 reMoanMcjDbi c noMombio TeryMeHTa. OaHH 
bh^m napTeHHT, no-BnanMOMy, iiohth nojiHOCTbio 6;iOKHpyioT 3amHTHbie peax- 
uhh MOJiJiiocKa-xo3HHHa, Toraa Kax aaa apyrnx xapaKTepHO H3BpameHne 3thx 
peaKUHH. K CKa3aHHOMy ocraeTca aoOaBHTb, hto b MOJiJiiocKax pa3BHBaiOTCH He 
TOJibKO napTeHHTbi, ho h MeTauepKapHH — MHorne Bnabi TpeMaToa Hcnojib3yiOT 
MOJUIKDCKOB B KaaeCTBe BTOpbIX npOMCXCyTOHHblX X03HCB. Pa3H006pa3He OTHO- 
uieHHH Mexcay nnaHHKaMH oco6en repMacJjpoaHTHoro noKoaeHna h hx xo3aeBa- 
mh Taxxce oneHb bcjihko. Orporo roBopa, sbojhouhohhbih ycnex TpeMaToa h b 
MOMeHT CTaHOBJieHHH 3toh rpynnbi, h no3aHee, b npouecce hx nocaeayiomen 
Hppaanaunn, bo MHoroM onpeaeaaaca ycnexoM npeoaoaeHna 3amHTHbix 6apb- 
epOB MOJUHOCKOB. 

BoJIbUIHHCTBO HCCJieaOBaHHH, nOCBHmeHHbIX 3amHTHbIM peaKUHHM MOJUIK)- 
ckob, b nepByio oaepeab racTponoa, BbinojiHeHO Ha npeacTaBHTeaax Pulmonata. 
y JierOHHbIX MOJUHOCKOB B paMKaX H3yneHHH CHCTeMbI «napa3HT—X03HHH» BblHB- 
jieHbi ynacTKH reMono33a, H3yaeHbi KjieTOHHbie peaKunn, Bbi3biBaeMbie napTe- 
HHT3MH H MCTaijepKapHHMH TpeMaTOa HJIH apyrHMH HyxeepOaHbIMH 06 l>eKTaMH, 
OnHCaHbl MOp(J)OTHnbI KHeTOHHblX 3JieMeHTOB reMOJIHM(t)bI. B TO xce BpeMH CBe- 
ae hhh o reMono33e y apyrnx 6pjoxohothx, BKaioaaa npo3o6paHXHH, xapaKTepe 
hx KaeTOHHbix peaKUHH b OTBeT Ha pa3Hbie naToreHbi noxa eme oaeHb cKyaHbi h 
3aaacTyio npoTHBopeaHBbi. 

B paMKax HacToamen CTaTbH Mbi nonbrranncb o6o6mHTb co6cTBeHHbie h hh- 
TepaTypHbie aaHHbie o KjieTOHHbix 3amnTHbix peaKunax racTponoa — npoancjDe- 
pauHH reMOUHTOB, hx Mop4)oaorHH, ynacTHH b HHKancyaauHH h pa3pyuieHHH 
KceHoreHHoro MaTepnaaa. 


TeMono 33 h Mop^oaorwa reMOUHTOB 

MopcJ)oaorHH. B HacToamee BpeMa o6mee MHeHHe o npnpoae KjieTOHHbix 
oaeMeHTOB reMoaHM(|)bi mohhiockob BOo6me h racTponoa b aacTHOCTH OTcyT- 
CTByeT. Pa3HbiMH aBTopaMH npHBoaHTCH onncaHHH pa3HHHHbix ranoB kjictok, 
npn 3tom 3aaacTyio HacrajibKO npoTHBopeaHBbie, hto conocTaBaeHne hx ape3- 
BbinaHHO 3aTpyaHeHO. Tax nan HHaae KjieTOHHbie 3amnTHbie peaxunn Moaaio- 
ckob ocymecTBaaiOTCH MoOnabHbiMH (J)opMeHHbiMH 3aeMeHTaMH reMoaHM(J)bi — 
reMOUHTaMH, cnoco6HbiMH k xeMOTaxcncy, aare3HH, (j)arouHT03y, reHepaunn 
aKTHBHbix (J)opM Kncaopoaa, a Taxxce BHyipnicieTOMHOMy HaKonaeHHio mhkpo- 
6nuHaHbix (JiaKTopoB. TeMouHTbi mojuhockob, HMeiomne no TepMHHoaornn pa3- 
jiHHHbix aBTopoB ao 76 Ha3BaHHH, aejiHTCH b HacTonmee BpeMH Ha 2 Kjiacca: rna- 
aHHOBbie KjieTKH h rpaHyjiouHTbi. Hnxce Mbi nepeancanM jinuib ocHOBHbie Mop- 
c|)OTHnbi reMOUHTOB c yKa3aHneM npeanoaaraeMon aaa hhx cJ)yHKUHOHajibHOH 
cneunaaH3auHH. 

HanOoaee noapo6HO onncaHbi rpaHyaouHTbi (Abdul-Salam, Michelson, 1979; 
Jourdane, Cheng, 1987), Ha3biBaeMbie HeKOTopbiMH aBTopaMH TaKxce 3epHHCTbi- 
mh aenKOUHTaMH (Jourdane, Cheng, 1987). Ohh cnocodHbi k o6pa30BaHHio 
y3KHx c|)HaaonoaHH, hh6o KpynHbix pa3BeTBjieHHbix aodonoann c xoporno pa3- 
bhtmm uHTOCKeaeTOM (Cheng, 1975). JIapa rpaHyaouHTOB hmciot OKpyrayio 
nan OBaabHyio (j)opMy h anaMeTp 7.2 ± 0.9 mkm. U,HTonaa3Ma 3thx kjictok 
coaepxcHT mhoxccctbo naoTHbix aunaoc|)HabHbix nan 6a30(J)HabHbix rpaHya. 
Ilpn 3tom aunao^HabHbie rpaHyaounTbi (16—23 x 10—16 mkm) MeHbine 6a30- 
c|)HabHbix (27—38 x 18—26 mkm). 06mhho oaHa KaeTKa HMeeT oanH ran rpa- 
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Hyji, ho HHoraa BCTpenaiOTCH rpaHyjiouHTbi, coAepxcamne 06 a rana rpaHyji. 
IIpe^nojiaraeTCH, hto npeo6;iaziaHHe Toro hjih HHoro rana rpaHyji cBH3aHO 
c pa3HbiMH CTaflHHMH MeTaboAHHecKon aKTHBHOcra KJieTOK (Cheng, 1975). Tpa- 
HyjiouMTbi BaKyojiM3MpoBaHbi n BbmejiHiOT jiH30C0Ma;ibHbie rn^pojia3bi. 

rpaHyjiouHTbi aKTMBHO ynacTByiOT b OTBerabix peaKunnx Biomphalaria glab¬ 
rata Ha nepecaAKy ajuio- h KceHOTpaHcnjiaHTaTOB (Cheng, Jourdane, 1987; Jour- 
dane, Cheng, 1987; Sullivan, 1990). B xoAe KAeTOHHoro OTBeTa BOKpyr ne- 
pecaxceHHbix TKaHen o6pa3yiOTCH <J)H6po3HO-jieHKOUHTHbie Kancyjibi (Cheng, 
Jourdane, 1987). Hmchho rpaHyjiouHTbi npeodjiajiaiOT b mohocaohx in vitro , co- 
CTaBjiHH 86.6 ± 12.8 % ot odmero nncjia KJieTOK (Cheng, 1975; Abdul-Salam, 
Michelson, 1979). IIpejinojiaraeTCH, hto 66jibinyio nacTb OHeprnn rpaHyjiouHTbi 
nojiynaiOT b xoAe rjiHKOJiH3a (Abdul-Salam, Michelson, 1979). 

KpoMe rpaHyjiouHTOB, p cocTaB xancyji BOKpyr TpaHcnjiaHTaTOB bxoaht TaK- 
xce MerauHTbi — 2—3-HAepHbie kjictkh pa3MepoM 17.8—18.9 x 6.9—7.1 mkm 
(Jourdane, Cheng, 1987). B CTeHKax 72-nacoBbix Kancyji BOKpyr ajuio- h kccho- 
TpaHcnjiaHTaTOB MerauHTbi onncaHbi aah Helisoma duryi normale (Cheng, Gallo¬ 
way, 1970) h Biomphalaria glabrata. rio3UHee HeHr BbmBHHyji npejinojioxceHHe, 
hto 3th KJieTKH noHBJiHiOTCH b pe3yjibTaTe CAHHHHH rpaHyjiouHTOB. 

OraocHTejibHO HeMHoroHHCJieHHbi rnajiHHOUHTbi — arpaHyjinpHbie kjictkh 
c(J)epHHecKOH 4>opMbi, HMeiomne 6—8 x 5—7 mkm b a naM. c OKpyrjibiM ha pom 
AnaMeTpoM 2—3 mkm (Cheng, 1975). B mohocjiohx Ha hx aojiio npnxoAHTCH 
okoao 13 % Bcex KJieTOK. HecMOTpn Ha cnocobHOCTb k aAre3HH, rnajiHHOuH- 
tw He pacmiacTbiBaiOTCH Ha cybcrpaTe, ho cnocobHbi k <J)opMHpoBaHHio ao6o- 
noAHH (Cheng, 1975; Abdul-Salam, Michelson, 1979). OeHr h Ap. bmacahah 
3 Mop(J)orana rnajiHHouHTOB (Feng et al., 1969, uht. no: Cheng, 1975). Kjictkh 
nepBoro rana OTAHnaiOTCH xopomo pa3BHTbiM rnaAKHM 3ITP, o6hahcm mhto- 
XOHAPHH H OAHHOHHbIMH TAHKOTeHOBblMH TpaHyAaMH. K THaJIHHOUHTaM BTOpO- 
ro rana othochtch kjictkh c 66AbiiiHM HAcpHO-UHTonAa3MaraHecKHM oraouie- 
HneM, pa3BHTbiM mepoxoBaraiM 3np h KpynHbiMH KJiacTepaMH rAHKoreHOBbix 
rpaHyn. Y kactok Tperaero Mop^orana OTMeneHo xopomee pa3BHrae KaK rpaHy- 
AnpHoro, TaK h mepoxoBaToro 3F1P. 

IIpeAnOAaraeTCH, HTO 3TH pa3AHHHH B CTpoeHHH THaAHHOUHTOB CBH3aHbI 
C OnpeACAeHHbIMH CTaAHHMH pa3BHTHH H MeTabOAHHeCKOH aKTHBHOCTH KAeTOK 
oahoto rana, hto noATBepAHAH HCCAeAOBaHHH hx (JiarouHTapHOH aKTHBHOcra 
(Cheng, 1975). He hckaiohcho, hto OAHHOHHbie rAHKoreHOBbie rpaHyAbi nepBO- 
ro rana kactok, onncaHHbie OeHroM h Ap., hbahiotch CKopee btophhhmmh (J>a- 
rocoMaMH, a He rpaHyAaMH b uhtoaothhcckom CMbicAe ototo TepMHHa (Feng 
et al., 1969, uht. no: Cheng, 1975). 

JIh h XeiiHeMaH onncaAH KaK OTACAbHbiH ran kactok aMebouHTbi (pa3MepoM 
ot 60 ao 1000 mkm), ynacTByioiUHe b kactohhom OTBeTe pe3HCTeHTHbix moaaio- 
ckob Biomphalaria glabrata Ha 3apaxceHHe TpeMaTOAaMH Echinostoma lindoense 
(Lie, Heyneman, 1975 a, b). Yxce nepe3 15—20 h nocAe nepBHHHOH hah nepe3 
5 H nOCAe nOBTOpHOH HHBa3HH aMebOUHTbl (J)OpMHpyiOT CKOnAeHHH c(J>epHHe- 
CKOH HAH HenpaBHAbHOH (]}OpMbI B TKBHHX MOAAIOCKOB. ABTOpbl pa3AHHaiOT 
MeAKHe ynAomeHHbie aMebouHTbi h 6oAee KpynHbie noAHroHaAbHOH hah OKpyr- 
aoh (JiopMbi (Lie, Heyneman, 1976 a, b). 

K coxcaAeHHio, ao chx nop ocraeTCH hchchoh npnpoAa onncaHHoro Bbi- 
Uie pa3H006pa3HH KACTOHHblX OAeMeHTOB reMOAHM(J)bI bpiOXOHOTHX MOAAIOCKOB. 
B HaCTHOCTH, HenOHHTHO, npeACTaBAHIOT AH ynOMHHaBUIHeCH ranbl KAeTOK ca- 
MOCTOHTeAbHbie KAeTOHHbie AHHHH, AH(J)(|)epeHUHpyiOmHeCH H3 pa3HbIX CTBOAO- 
Bbix KAeTOK, hah Bee ohh B03HHKaiOT b pe3yAbTaTe CneUH3AH3aUHH OAHOTO rana 
HeAH(J)(J)epeHUHpOBaHHbIX KAeTOK. 


344 



TeMono33. nepBbie aaHHbie 06 hctohhhkc reMono33a nyjibMOHaT Ghjih 
ony6jiHKOBaHbi IlaHOM (Pan, 1958) Ha ocHOBaHHH H3yaeHHa mojijhockob Austra- 
lorbis glabratus (syn. Biomphalaria glabrata). Oh Bbiaeana 3 oGjiacra reMono33a: 
CTeHKy noaeaHoro MeuiKa, 4acTb ctchok cHHycoB reMoaHMiJibi h y4acTKH coeziH- 
HHTejibHott TKaHH. 3 th CTpyKTypbi noayaHJiH Ha3BaHHe «aMe6ouHTO-npoayuH- 
pyiomHX opraHOB» (AFIO). 

B flajibHettuieM 6buio noaTBepxaeHO, 4to y HccaeaoBaHHbix nyjibMOHaT 
(b ochobhom poaa Biomphalaria ) AFIO pacnoxiaxaeTca Mexcay nepeaHeft ctchkoh 
nepHKapaa h MaHTHHHbiM snHTeaHeM (Lie et al., 1975; 1976 a; AiaeB, 2000, 
h ap.). BaxcHO noa4epKHyrb, 4to AIIO hbjihctcsx caMocrojrreabHOH cxpyKxypon, 
a He cneuHaaH3HpoBaHHbiM yaacTKOM nepHKapanajibHoro vum MaHTHHHoro 
anHTejiHeB, Kax c4HTaaocb paHee. AFIO coctoht H3 y 3 ejiKOB, c(J)opMHpoBaHHbix 
rpynnaMH yanHHeHHbix xaeTOK c 6a30<J)HabH0H UHTonaa3MOH h OBajibHbiMH aa- 
paMH (Lie et al., 1975; Ataev et al., 2000; ABaHecaH, 2002). Y He3apaxceHHoro 
MoaaiocKa pa3Mepw y3ejiKOB cocTaBaaioT 25—40 mkm (Lie et al., 1975). Flo aaH- 
hhm 3thx aBTopoB, npw 3apaxceHHH Biomphalaria glabrata MHpaunaHHMH TpeMa- 
Toa Echinostoma lindoense, E. paraensei, E. lieli opraH yBeanHHBaexca, y3eaKH 
oiHBaioTca b eaHHoe o6pa30BaHHe, aocraraiomee 230—400 mkm (Lie, Heyne- 
man, 1976 a, b). IIpoaH(t)epaTHBHaa aKTHBHOCTb AFIO 6HOM<J)aaapHH npHBoaHT 
K VBCJIHHCHHIO HMC/ia KJieTOK B COCTaBe V3CJIKOB. Bo.'I hill HHCTBO HOBbIX KJ1CTOK 
b aajibHefluieM anc|xl)epeHUHpyeTCH b reMOUHTbi, KOTopbie noKHaaiOT AFIO h 
npoHHKaiOT b kpobotok (AraeB, 2000). 

IlepHoaHaecKH noaBaaiomneca CBeaeHHa o cnocoSHOcra k npoJiH(J)epauHH 
UHpKyaHpyiomHx ioictok reMOJiHM<J)bi npeacTaBaaioTca HaM HeyOeaHTejibHbiMH. 
Bo3moxcho, peab HaeT 06 AFIO, aoKann30BaHHbix b apyrax aaerax opraHH 3 Ma 
MoaaiocKa (cTeHKH KpoBeHOCHbix cocyaoB, CHHycoB h np.), 4 to aonycxaeTca 
MHOrHMH 3BT0paMH. 

MHcaeHHOCTb UHpKyjiHpyiomHx reMoitHTOB. Bee nonbiTKH onpe- 
ae.xeHHH MMCJieiiHOCTH LiMpKy.xHpyioinHx reMoitHTOB BbinojiHCHbi Ha Biomphala¬ 
ria glabrata. YcTaHOBJieHO, 4to b 1 mioi reMoaHM<J)bi b cpeaHeM coaepxHTca 
ot 118—142 (Ataev, Coustau, 1999) ao 167—334 kjictok (Abdul-Salam, Michel- 
son, 1979). Bepoarao, aHCJieHHOCTb reMoitHTOB npaMO nponopuHOHaubHa Macce 
MoaarocKa (Yssel, Wolmarans, 1989) h 3aMeTHO (ao 550—630 kjictok/mkji) bo 3 - 
pacTaeT npw 3apaxeHHH TpeMaToaaMH (Ataev, Coustau, 1999). BaxHO OTMeTHTb, 
4 to aaHHbift MeToa aaeT anuib n p h 6 .x h 3 h x e .x b h v kx oueHKy hhtchchbhocth pa- 
6 otm AFIO, Tax xax MHoroancjiciiiibie reMOUHTbi aare3HpyioT b KpynHbie CKon- 
jieHHH — Kancyjibi h arraiOTHHaTbi. K nocaeaHHM othochtch CKoruieHHa KJie- 
tok, KOTopbie b ouiH4ne ot Kancya He npiiypoacHbi k Meciy pacno.xoxeHHM ay- 
xepoaHoro o6i.eKTa (Ataev, Coustau, 1999). 


lIpoaBJieHHa cJiyuKUHOnaabHOH bkthbhocth tcmouhtob 

XeMOTaKCHC. /leMOHCxpamiio reMoitHTaMH xeMOTaKcuca moxho paccMaT- 
pHB3Tb KaK IiepBOe IipOHB.XeHHe OTBeTHOH peaKUHH OpraHH3Ma Ha npOHHKHO- 
BeHHe ayxepoaHbix o&beKTOB. OObiaHo xeMOTaxcHC Bbi3biBaeTca noaBaeHHeM b 
rcMOJiHM^e xeMairpaKTaHTOB — npoayKTOB xKaHeBoii aecTpyKUHH, KacxaaoB 
KoaryaaitHH, jih 6 o npoayKTOB xhshchghxcjibhocxh napa3HTa (3cmckob, 1972; 
TajiaKTHOHOB, 1995). reMOUHTbi Planorbius corneus cnoco6Hbi k HanpaBaeHHOH 
MHrpaitHH b cTopoHy HCToaHHKa OaKTepnajibHbix aHnonoaHcaxapnaoB (JIFIC). 
TeMouHTbi mopckhx racTponoa Nerita albicilla h Heminerita japonica npoaBaaioT 
xeMOTaKCHC no othouichhio k 6aKTepnaM Vibrio parahaemolyticus h E. coli. Xe- 
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MOTaKCHHeCKHe CBOHCTBa reMOUHTOB 3HaHHTeJIbHO yCHJIHBaiOTCH B IlpHCyTCTBHH 
KOMnoHeHTOB reMOJiHM(|)bi (Kumazawa et al., 1992). 

A^re3HH. Cbohctbo jiio6bix kjictok, BOBJieneHHbix b 3aiuHTHbie peaKUHH, 
npHjiHnaTb k CTpyKTypaM coGctbchhoh coeuHHHTejibHoft raaHH, jx pyr k upyry, 
3H^OTejiHio cocyuoB, jih6o k noBepxHoc™ napa3HTa, hbjihctch coBepmeHHO He- 
o6xoflHMbiM ycjiOBHeM peajiH3auHH (JiarouHTapHOH aKTHBHOcra reMOUHTOB moji- 
jikdckob (Ataev, Coustau, 1999, h jip.), KaK h Bcex ocTajibHbix (J)arouHTOB mhoto- 
KJieTOHHblX XCHBOTHbIX (MaflHCKHH, MaflHCKHH, 1987). Aure3Hfl OIIOCpeflOBaHa 
pa3HOo6pa3HbiMH a^re3HOHHbiMH MOJieKyjiaMH (TajiaKraoHOB, 1995). Ouemca 
a^re3HOHHoft aKTHBHOcra reMOUHTOB uByx jihhhh Biomphalaria glabrata noKa3a- 
jia, hto KjieTKH MOJUiiocKOB, pe3HCTeHTHbix h HyBCTBHTejibHbix k 3apaxceHHio 
Schistosoma mansoni ^ocTOBepHO pa3JiHnaiOTCfl no cnocobHOcra k aure3HH. Ajx- 
re3HH reMOUHTOB pe3HCTeHTHbIX MOJUIIOCKOB B03paCTaeT B OTBeT Ha npOHHKHO- 
BeHHe napa3HTa, b to BpeMfl KaK reMOUHTbi nyBCTBHTejibHbix mojijiiockob He 06- 
jiauaiOT TaKHM cbohctbom. Beponrao, unpKyjiHpyioiuHe reMOUHTbi Biomphalaria 
glabrata SKcnpeccnpyiOT Ha CBoen noBepxHOCTH HHTerpHHO-nouobHbie peuen- 
TOpbl, HMeiOIUHe CaHTbl CBfl3bIBaHHfl C nOCJiejlOBaTeJIbHOCTHMH (J)H6pOHeKTHHa 

(Davids, Yoshino, 1998). 

B nocjieuHHe roubi 6buio ycTaHOBjieHO , hto hhuckuha B. glabrata nyxcepou- 
hhx odteKTOB CTHMyjiHpyeT bbicrpoe noHBjieHHe b reMOJiHM(J)e bejiKOBbix jxBy- 
cnnpajibHbix hhtch, obpa3yioiuHXCfl BCJieucTBHe nojiHMepH3auHH (JmbpoHeK- 
THH-nojio6Hbix dejiKOB b reMOJiHM(J)e. TaKHe hhth obHapyxcHBaiOTCfl h b cHHy- 
cax noneK HHTaKTHbix bHOM(J)anflpHH h npHHajyiexcaT k 6ejiKaM BHeiuieTOHHoro 
MaTpHKca. TeMOUHTbi MOJiJiiocKa B3aHMOueHCTByioT c 3thmh CTpyKTypaMH no- 
cpeucTBOM MHoroHHCJieHHbix (JiHJionouHH, odecneHHBaioiuHX BpeMeHHyio (|)hk- 
cauHio KJieTOK (Matricon-Gondran, Letocart, 1999 b). 

OarouHT0 3. HeKOTopbie aBTopbi BbmejmiOT b oxaejibHbiH KjieTOHHbift ran 
(|)arouHTbi — aMedouHTbi, cnocobHbie k 3HjiouHT03y b cocTaBe Kancyjibi. 3th 
KjieTKH cojiepxcaT ocTaTOHHbie Tejia h KHCJiyio (J)oc(J)aTa3y (Matricon-Gondran, 
Letocart, 1999 a, b). ^jih hhx Taicxce xapaicrepHa nepoKcnua3Hafl aKTHBHOCTb 
(Connors et al., 1991), Korapan hbjihctch HHUHKaTopoM cJiarouHTapHOH aKTHB- 
hocth. TeMOUHTbi Biomphalaria glabrata cnocobHbi (JiarounrapoBaTb rpaHyjibi 
jiaTeKca h 3HM03aH (cyxne flpoxcxceBbie kjictkh) corjiacHO Mouejin «3acTexcKH- 
mojihhh» (zipper model), KOTopan noupa3yMeBaeT nocjieuoBaTejibHoe 3aKpenjie- 
HHe peuenTopoB <|)arouHTa co CTpyKTypaMH nonioiuaeMOH nacraubi. B nccjieuo- 
BaHHHx in vitro 6buio TaKxce noKa3aHO, hto 4)arouHT03 baKTepHH ocyiuecTBjmeT- 
ca HHbiM cnocoboM, KOTOpbiH nojiynHji Ha3BaHHe TpnrrepHOH Mouejm (trigger 
model) h npejiycMaTpHBaeT ouHOMOMeHTHbin 3axBaT (Matricon-Gondran, Leto¬ 
cart, 1999 a). KpoMe Toro, (J)arouHT03 craMyimpyeTCA pacTBOpHMbiMH (|)aKTO- 
paMH reMOJiHM(J)bi, KOTopan objiauaeT oncoHH3HpyioiuHM s^eicroM — cnocob- 
HOCTbio ycHjiHBaTb cBH3biBaHHe Mexcuy MeMbpaHOH (J)arouHTa h obueKTOM (J)aro- 
UHT03a. 

B nocjiejmne rojjbi 6buio ycTaHOBjieHO, hto (JiarouHTapHan aKTHBHOCTb re- 
mouhtob B. glabrata , TaK xce KaK h kjictok no3BOHOHHbix, CBA3aHa c BbipaboT- 
koh BHyTpHKjieTOHHoro uAMO (Bezerra et al., 1999). HHrHbHTopbi aHaspobHO- 
ro MeTa6ojiH3Ma no cpaBHeHHio c HHrnbHTOpaMH aopobHoro bojiee hhtchchbho 
nouaBjiHiOT (J)arouHTapHyio aKTHBHOCTb rpaHyjiouHTOB, hto yKa3biBaeT Ha Baxc- 
Hyio pojib rjiHKOJiH3a b ocyiuecTBjieHHH (J)arouHT03a (Abdul-Salam, Michel- 
son, 1979). 

IlpouyKUHH aKTHBHbix (JiopM KHCJiopoua. Ilpouecc (|)arouHT03a 
HHOpOUHbIX HaCTHU CBfl3aH C aKTHBBUHeH KHCJIOpOUHOTO MCTa60JIH3Ma (J)arouH- 
tob h npouyKUHeft aKTHBHbix (|)opM KHCJiopoua, obecneHHBaiomHx uecTpyKunio 
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KjieTOHHbix MeM6paH napa3HTa. npouyKUHH cynepoKcnuaHHOHa (0 2 ) ycTaHOB- 
jieHa ujih reMOUHTOB Lymnaea stagnalis h Helix aspersa b otbct Ha (|)arouHT03 nac- 
thu 3HM03aHa. Ero npoAyKUHH noKa3aHa h ujih tcmouhtob Biomphalaria glab- 
rata , ojmaKO uocTOBepHbix pa3JiHHHH b npouyKUHH cynepoKcnuaHHOHa Mexcuy 
reMOUHTaMH ycTOHHHBOH h pe3HCTeHTHOH k 3apaxceHHio Shistosoma mansoni 
jihhhh 6HOM(|)ajiHpHH He obHapyxceHo. AHa^orHHHbie pe3yjibTaTbi noKa3aji aHa- 
jih3 reMOUHTOB, nyBCTBHTejibHbix h pe3HCTeHTHbix k 3apaxceHHio Trichobilhar- 
zia ocellata jihhhh Lymnaea stagnalis (Dikkeboom et al., 1988). Ilpn HHBa3HH 
L. stagnalis cneuHcjjHHecKHM napa3HTOM Trichobilharzia ocellata h HecneuncjDHHe- 
ckhm Shistosoma mansoni reMOUHTbi MOJiJiiocKa OTBenaiOT npouyKuneH aiciHBHbix 
(jjopM KHCJiopoua b OTBeT Ha HecneiiH(J)HHecKoro napa3HTa, Bbi3biBaiOT ero th- 
6ejib, h He OTBenaiOT Ha cneuH(j)HHecKoro, hto obecneHHBaeT ero BbDKHBaHHe. 
MaTepHHCKHe CnopOUHCTbl 060HX BHJJOB aKTHBHpyiOT BHyTpHKJieTOHHyiO KCaH- 
THH-OKCHUa3HyK) CHCTCMy, HTO npHBOUHT K 06pa30BaHHK) BbICOKOTOKCHHHbIX 
nepeKHCHbix coeuHHeHHH. FIpHMeHeHHe HHrnbHTopa HAflOH-OKCHua3bi 3auep- 
xcHBaeT ajiHMHHauHK) cnopouHCT Trichobilharzia ocellata w Shistosoma mansoni 
reMOUHTaMH ycTOHHHBbix k HHBa3HH jihhhh Lymnaea stagnalis h Biomphalaria 
glabrata cootbctctbchho (Dikkeboom et al., 1988; Adema et al., 1994, 2001). 

flpyrHM MexaHH3MOM yHHHToxceHHH HyxcepouHbix KjieTOK HBjineTCH npouyK- 
Uhh OKCHua a30Ta NO. TeMouHTbi Viciparus ater cnocobHbi k CHHTe3y NO c no- 
Morubio KjiioMeBoro (JiepMeHTa — HA^OH-aaBHCHMon hhtphthoh oKHCb-CHH- 
Ta3bl. CTHMyjIHUHH KJieTOK JIF1C yBejIHHHBaeT aKTHBHOCTb 3TOTO (|)epMeHTa H 

npouyKUHio NO b 2.4 pa3a (Conte, Ottaviani, 1995). 

AHTH 6 aKTepnajibHbie bejiKH. B nocjiejmne ro jiu noHBHjiocb MHoro 
coobrueHHH 06 obHapyxceHHH aHTHbaKTepnajibHbix KaTHOHHbix bejiKOB y npeu- 
CTaBHTejieH pa3JIHHHbIX TaKCOHOB beCn03BOHOHHbIX. ripH 4)ar0UHT03e 3TH bejl- 
kh nocTynaiOT b 4)arojiH30coMy h ajxcopbnpyioTCH Ha CBobouHon noBepxHOCTH 
(JiarouHTHpoBaHHbix baKTepHH. Hanbojiee BeponrabiM MexaHH3MOM B3aHMOuen- 
CTBHH Mexcuy KaTHOHHbIMH beJIKaMH H (|)arOUHTHpOBaHHbIMH baKTepHHMH CHH- 
TaeTCH 3jieKTpocTaTHHecKoe B3aHMojxencTBHe aHHOHHbix komhohchtob baKTe- 
pnajibHOH KjieTKH c KaraoHHbiMH bejiKaMH. B pe3yjibTaTe 3Toro baKTepnn yTpa- 
HHBaiOT xcH3HecnocobHOCTb h nornbaiOT (FlHrapeBCKHH, 1978). Ilpn aKTHBaunn 
reMOJiHM(|)bi Achatina fulica JHIC rpaMOTpnuaTejibHbix baKTepHH obmee kojih- 
necTBO reMOUHTOB MOJiJiiocKa pe3K0 yBejiHHHBaeTCH cnycTH 40 mhh nocjie hhb- 
eKUHH. TeMOUHTbl aKTHBHpOBaHHbIX MOJIJHOCKOB arpeTHpyiOT C 0bpa30BaHHeM 
KoaryjiHHTa. MeTOuaMH xpoMaTorpa(J)HH H3 jiH3aTa tcmouhtob A. fulica bbui bbi- 
UeJieH 3HUOTOKCHH-HyBCTBHTeJIbHbIH (fiaKTop C MM 140 kJJ, CnOCObHblH K CBH- 
3biBaHHio h HeHTpajiH3auHH OH^oTOKCHHa E. coli (Biswas, Mandal, 1999). 


Ilpouecc HHKancyjiHUHH napa3HTa 

flHHaMHKa. HMeeTCH HeMajio onncaHHH Kancyji, (jjopMHpyioiUHXCH b moji- 
jnocKax BOKpyr pa3JiHHHbix napa3HTOB h upyrnx nyxcepouHbix o&beKTOB (Byrd, 
Maples, 1969; Lie, Heyneman, 1975 a, b, 1976; Loker et al., 1986; Sullivan, Hu, 
1996, h up.)* Hanbojiee ueTajibHO uHHaMHKa HHKancyjiHUHH npocjiexceHa b moji- 
jnocKax Biomphalaria glabrata pe3HCTeHTHOH jihhhh, 3apaxceHHbix napTeHHTaMH 
Echinostoma caproni (Ataev, Coustau, 1999; ATaeB, 2000; ABaHecnH, 2002). 

nepBHHHan peaxunn Ha nocejieHHe TpeMaTOU HabjiiouaeTCH yxce nepe3 3—6 h 
nocjie 3apaxceHHH (n. 3.). ObbiHHO OHa npoHBJineTCH b cjiabon HHcjjHjibTpauHH 
MejiKHx napeHXHMaT03Hbix jiaxyH oTuejibHbiMH reMouHTaMH, ho b pnue cjiynaeB 
HabJiiouaeTCH CKonjieHHe tcmouhtob BbjiH3H MaTepHHCKHx cnopouHCT b napeH- 
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XHMaT03H0H HaCTH HOrM H CHHycaX KpOBeHOCHOH CMCTeMbl. KaK npaBMJIO, HH- 
KancyjiHUMM b otot nepnoji He nponcxojiHT, h napTeHHTbi 3aBepuiaiOT Mnrpa- 
UHio k OKOHnaTejibHOMy MecTy nocejieHHH — xcejiyjiOHKy cepjiua h aopie. 

B pe3yjibTaTe noBbiineHHH npojin^epaunH aKTHBHOcra AI10 nepe3 cyTKH 
n. 3 . 3aMeTHO yBejiHHHBaeTcn kojihhcctbo unpKyjinpyioiuHX CBoOojjHbix reMOun- 
TOB. Co6CTBeHHO HHKancyJIflUHH HaHHHaeTCH TOJIbKO Hepe3 3 A HH n. 3., HTO npn- 
BOflHT K OCTaHOBKe pa3BHTHH CnOpOUHCT H MX pa3pyiIieHHIO. npouecc 3TOT npn- 
o6peiaeT MaccoBbin xapaKTep. Pa3Mep Kancyji moxcct jjocraraTb 500 x 400 mkm. 
npH 3TOM TOJimHHa HX CTeHKH MOXCd JJOCTHTaTb 250 MKM. V C(J)OpMHpOBaH- 
Hbix (3pejibix) Kancyji OTMeneHa CBoero pojia «30HajibHOCTb» hx CTpyKTypbi (ABa- 
HecHH, 2002). Ilo nepn^epnn Kancyjibi pacnojiaraeTcn 30Ha xchbmx kjictok, 
a rjiy6xce — 30Ha cneunajiH3HpyioiuHxc5i h jiereHepnpyioiuHX kjictok. IJeHT- 
pajibHaa 30Ha Bcero ototo o6pa30BaHHH npejicTaBjieHa yxce norHOiiiHMH reMOun- 
TaMH h KJieTKaMH nornOuiero napa3HTa. 

npouecc HHKancyjiHUHH h pa3pyiueHHH cnopouncT 3aBepiuaeTCH nepe3 
7 juien n. 3. B nocjiejiyioiuHe 6—8 juien nponcxojuiT pa36opKa KaK Kancyji, 
TaK m Jipyrnx reMOUHTapHbix CKonjieHHH. TaKMM o6pa30M, OnoM^ajinpHn pe3H- 
CTeHTHOM JIHHHH OKa3bIBaiOTC5I CnOCOOHbIMH He TOJIbKO nOflaBHTb pa3BHTMe 
HHBa3HH, HO H nOJIHOCTblO BOCCTaHOBHTbCfl OT nOCJieflCTBHH npOHBJieHHH 3a- 
IUHTHOH peaKUHH. 

MexaHH3M HHKancyjiHpoBaHHH. npouecc (|)opMHpoBaHHH Kancyji 6bui 
nojipo6HO onncaH >KypjiaHOM h Hchtom b pa6oTe no nepecajiKe ajuiOTpaHC- 
njiaHTaTOB nniueBapnTejibHbix xcejie3 h noBepxHOCTHbix TKaHen hoth mojijiio- 
ckob (Jourdane, Cheng, 1987). PeunnneHTaMH b OKcnepHMeHTe cjiyxcnjiH moji- 
jiiockh raBancKOH, a £OHopaMH — 6pa3HJibCKOH jihhhh Biomphalaria glabrata. 
Bbuin BbijiejieHbi 2 ocHOBHbie craann HHKancyjmuHH TpaHcnjiaHTaTOB. 

Ha nepBon CTajinn (cTaann HHnunaunn) reMOUHTbi CKanjiHBaiOTCH b o6jiacra 
TpaHcnjiaHTaTa h aji;re3HpyiOT Ha ero noBepxHOCTM. Ylpn otom reMOUHTbi BHyr- 
peHHHx cjioeB (JiopMnpyioiueHCH Kancyjibi ynjiomaiOTCfl (6.5 x 24 mkm), a KJieT- 
kh nepH(J)epHHecKHX cjioeB ocraiOTCH OBajibHbiMH (14.5 x 24.1 mkm). OepMeHTbi 
(npejjnojioxtHTejibHO jiH30C0MajibHbie rnapojia3bi), BbmejmeMbie rpaHyjiouHTaMH 
BHyTpeHHHx cjioeB Kancyjibi, M3MeHHioT noBepxHOCTb TpaHcnjiaHTaTa. Hanajio 
3toto npouecca b cboio onepejib hbjihctch cnraajiOM, HHHUHHpyioiUHM chhtc3 
(J)H6po3Hbix bojiokoh. BioiiOHeHne (J)n6po3Horo MaTepnajia b cocTaB Kancyjibi 
CMHTaeTCH HanajiOM BTopon CTajiHM MHKancyjiHUHH. OHa xapaKTepH3yeTcn no- 
BTOpHOH BOJIHOH KJieTOHHbIX peaKUHH, B XOJie KOTOpOH H (J)OpMHpyeTCH MOIUHBH 
(J)H6po3HO-KJieTOHHaH Kancyjia. 

CjiejiyeT OTMeraTb, hto ynjiomeHHbie reMOUHTbi 6buin onncaHbi h b Kancyjiax, 
(J)OpMHpyiOIUHXCH B 6HOM<J)ajIflpHflX BOKpyT napTeHHT TpeMBTOJI pa3JIHHHbIX BH- 
jiob: npn HHKancyjrauHH b Biomphalaria glabrata MaTepHHCKHX cnopouncT Echi- 
nostoma lindoensei (Lie, Heyneman, 1975 a, b), El paraensei (Loker et al., 1986) h 
El caproni (Ataev, Costau, 1999), a Taioxe npn HHKancyjrauHH b Biomphalaria ob- 
structa cnopouncT Shistosoma mansoni (Sullivan, Hu, 1996). 

HeHr h ^fCypjiaH (Cheng, Jourdane, 1987) c Hcnojib30BaHneM Merajia TpaHC- 
njiaHTauHH ycTaHOBHJin, hto Biomphalaria glabrata cnocoOHbi pa3JiHnaTb ajuio- 
(ot jipyroH oco6h CBoero BHjia) h H30TpaHcnjiaHTaTbi (ot reHeraHecKH hjichthh- 
hoh oco6h). npn 3tom rpaHyjiouHTbi, ocejiaioiuHe Ha noBepxHOcra H3oreHHoro 
TpaHcnjiaHTaTa, He BbmejraiOT jiH30C0MajibHbie rnjipojia3bi, nooTOMy HHHunauHH 
BTOpon CTajiHH HHKancyjmuHH He nponcxojiHT, h TpaHcnjiaHTaT He OTTopraeTCH. 

B pe3yjibTaTe H3yneHH5i jiHHaMHKH HHKancyjmuHH MaTepHHCKHX cnopouncT 
Echinostoma caproni b Biomphalaria glabrata (Ataev, Coustau, 1999; AraeB, 2000) 
6 buia npejyioxceHa eiue OAHa Bepcnn TpaKTOBKH othx npoueccoB. Ha nepBOM 
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3Tane MaccoBoro oce^aHHH reMOUHTOB Ha noBepxHocTH napTeHHT He nponcxo- 
jxht . CHanajia (JiopMHpyeTCH HacTomuan Kancyjia. ripn otom Mexrny BHyTpeHHen 
noBepxHocTbK) nocjie^HeH h tcjiom napa3HTa coxpaHneTcn y3KHH npocBeT. B 03 - 
moxcho, HMeHHO 3^ecb HaicanjiHBaiOTCH onpeziejieHHbie BemecTBa, BbmejineMbie 
KjieTKaMH reMOJiHM(|)bi, KOTopbie h HHHunnpyioT Hanajio npouecca pa3pyineHHH 
Hyxcepo^Hbix oG^cktob. B HaineM cjiynae 3to TeryMeHT MaTepHHCKHx cnopouHCT 
TpeMaToa. He hckjhohcho, hto 3thmh BemecTBaMH MoryT 6biTb aKTHBHbie 4)op- 
Mbi KHCjiopo^a h okch jx a30Ta NO, BbipaGaTbiBaeMbie reMOUHTaMH (Connors, 
Yoshino, 1990; Connors et al., 1991; Adema et al., 2001). Pa3pyuieHne TeryMeH- 
Ta cnopouHCT, no-BHaHMOMy, BeaeT k nojiHOMy no^aBJieHHio «conpoTHBjieHHH» 
napa3HTOB. KocBeHHbiM noaTBepxmeHHeM 3T0My MoxceT cnyxcHTb tot 4>aKT, hto 
TOJibKo nocjie 3aBepmeHHH nepBHHHOH aecTpyKUHH noKpoBOB HaGjnoflaeTcn oce- 
jx aHHe MHoroHHCJieHHbix reMOUHTOB Ha noBepxHocTb nornGaioiuero napa3HTa h 
npoHBjineTCH hx c^arouHTapHan aKTHBHocTb. 

OzmaKO jxantKo He Bceraa othouichhh Mexmy napa3HTaMH h hx xo3neBaMH 
MOJunocKa cioia^biBaioTCH onncaHHbiM Bbiine o6pa30M. OTpoxmeHHe npnxcHB- 
uihmhch b cneuH(|)HHHbix MOJuiiocKax-xo3HeBax MaTepHHCKHMH cnopouncTa- 
mh ocoGen aonepHero noKOJieHHH napTeHHT (pe^HH hjih aonepHHx cnopouHCT) 
nacTo BOoGme He conpoBOxmaeTcn KaKHMH-jinGo 3aMeTHbiMH npoHBjieHHHMH 
KJieTOHHOH aKTHBHOCTH 3aiUHTHOH CHCTCMbl X03HHHa. MoJIOflbie flOHepHHe CnO- 
pouHCTbi h pe^HH b GojibiiiHHCTBe cjiynaeB coBepmeHHO «He npHBJieKaiOT» reMO- 
UHTbi. MexaHH3Mbi, oGecneHHBaiomHe HH^HcfrcfrepeHTHocTb OTHoineHHH napa3H- 
Ta h xo3HHHa, TpeGyioT cneunajibHbix Hccjie^oBaHHH. 

He MeHbiiiHH HHTepec npe^cTaBJineT npaKTHnecKH eme He H3yneHHbiH Mexa- 
HH3M CBOeo6pa3HOrO H3BpameHHH KJieTOHHOH peaKUHH MOJUIIOCKOB, HaGjIKXaae- 
MbiH npn napa3HTHpoBaHHH aonepHHx cnopouHCT TpeMaToa H3 0TpH,aa Plagior- 
chiida (cm.: floGpoBOJibCKHH h jxp., 1983; TajiaicTHOHOB, floGpoBOJibCKHH, 1998). 
B pe3yjibTaTe oce^aHHH tcmouhtob Ha TeryMeHT cnopouHCT Ha ee noBepxHocTH 
4)opMHpyeTCH Tax Ha3biBaeMan «MaHTHH». npn 3 tom reMouHTbi MOJUiiocKa-xo- 
3HHHa TepHlOT CnOCOGHOCTb K aMeGOHflHOMy JX BHXCeHHIO, MeHHeTCH HX yjIbTpa- 
cTpyKTypa h aaxce OHepreranecKHH oGmch. B KjieTKax MaHTHH BbiHBJineTCH Bbi- 
coKan aKTHBHocTb Hacra 4)epMeHTOB uHKjia KpeGca, b hbcthocth, cyKUHHarae- 
nmporeHa3a. Eme ootoh ocoGeHHOcTbio othx kjictok hbjihctch KOHueHTpaunn 
b hhx Gojibinoro KOJinnecTBa rjiHKoreHa. 3anacbi nocnejiHero oneHb mojito 
coxpaHHioTCH b «MaHTHH» aaxce y zuiHTejibHo rojio^aiomHx mojuiiockob, y koto- 
pbix KjieTKH renaTonaHKpeaca yxce nojmocTbio ero jiHiueHbi. TaKHM o6pa30M, 
«MaHTH^», no-BH^HMOMy, He TOJibKo H30JinpyeT napa3HTa ot 3amnTHbix peaK¬ 
UHH MOJunocKa, ho h nrpaeT BaxcHyio pojib b ero TpocJ)HKe. 

C tohkh 3peHHH npoGjieM, 3aTparHBaBiiiHxcH b HacTomuen CTaTbe, HHTepec- 
hmm npeflCTaBJineTCH tot (J)aKT, hto cTapeiomne cnopoouncTbi, yxce He cnocoG- 
Hbie no,zmepxcHBaTb coxpaHHocTb «MaHTHH» h KOHTpojinpoBaTb CTaGnjibHOCTb 
OTHoineHHH b cHCTeMe napa3HT-xo3HHH, no^BepraiOTCH aTaKe tcmouhtob h hh- 
KancyjinpyiOTCH BMecTe c MaHTHen. 

PaGoTa nojmepxcaHa rpaHTOM MnHHCTepcTBa o6pa30BaHHH Pocchh 
(E 02-6.0-187) h rpaHTOM POOH (npoeKT No 04-04-49069). 
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SUMMARY 

Protective reactions of molluscs are traditionally considered in cell and humoral aspects. 
The paper analyses original data and recent reference data oncell (phagocytic) reactions 
of gastropod molluscs. The main attention is paid to peculiarities of hemopoiesis, cell ele¬ 
ments of hemolymph, and dynamics and mechanics of encapsulating the parasites. 
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